Active precipitating antibody appears as early as 2 weeks after 10-week-old birds are exposed to Marek's disease. Older birds develop antibodies earlier and in higher titers than younger birds. Exposure at an older age gives a more uniform antibody response and less mortality. The level of antibody appears to be related to protection but is not constant, and birds can go from positive to negative. It also appears that the antibody response of the bird is a critical factor in survival.
INTRODUCTION
Marek's disease (MD), a highly contagious disease of chickens, is widely distributed among the poultry population and can be spread by direct or indirect contact (1,9).
The infectious agent of MD is a herpes-type virus and can be cultivated in cell cultures (6,10).
Chubb and Churchill (4) were able to detect precipitating antibodies in serums from chickens with MD by using cell cultures, infected with MD virus and showing cytopathic changes, as the antigen.
Many reports have stated a number of factors which have an effect on the incidence of MD. Among these are virus dose, age of birds at time of exposure, genetic constitution, sex, and route of inoculation (1, 7, 8) . This report describes the immunologic aspect of MD virus in chickens of various ages. MATERIALS AND METHODS Chickens from the specific-pathogen-free flock maintained by the Department of Animal Diseases, University of Connecticut, Storrs, were used in these studies and were free of antibodies to MD virus. The males were second-generation White Leghorns maintained by the Department, and the Line-7 females were from parents obtained from the Regional Poultry Laboratory, East Lansing, Michigan. Four different groups of chickens (1 day and 2, 3, and 5 weeks old) from the same hatch were exposed by direct contact to the Conn-B isolate.
A group of 10-week-old birds, also antibody-negative to MD virus, were obtained from Spafas, Inc., Norwich, Connecticut, and exposed to MD as the 5th group.
All birds were bled before being exposed to MD and at weekly intervals thereafter. Serum was collected from each bird, identified with the number of the bird, and stored at -96 C until tested.
At the termination of the experiment, serial twofold dilutions of the serums were made in phosphate-buffered saline. Each dilution was tested for antibodies to MD virus by the agar gel precipitin test against an antigen prepared in chicken kidney cells infected with the Conn-B isolate. The testing procedure, as well as preparation of the antigen, has been described (4).
RESULTS
The antibody titers for each bird from each bleeding appear in Tables 1-5.  Table 1 shows results from 11 birds exposed to MD at 1 day of age and bled for 12 weeks. It is interesting that: 1) 8 birds developed antibodies, 3 remained negative; 2) 4 birds that developed antibodies at the 1:2 dilution or less died but none of the birds that developed a higher titer of antibodies succumbed to the disease; 3) a fluctuation in antibody titers was observed and birds converted from the positive to the negative state; 4) antibody development started at 4 weeks after exposure; and 5) 6 of the 11 birds in this group died. Birds exposed at 2, 3, and 5 weeks old (Tables 2-4 ) responded in some ways similarly to the birds in Group 1. However, antibody appeared in 3 weeks in these groups and more birds developed high titers and there was less mortality. In these groups it was again apparent that birds that died were without antibody or had low levels. Two of 11 of these low-titer or negative birds remained alive. Nineteen of 19 with titers of 1:4 or greater remained alive. Table 5 shows the response of antibody development in 10-week-old birds. Three birds started to develop antibodies 2 weeks after exposure, and most birds developed high titers. None of the birds in this group died during the experimental period.
DISCUSSION
Investigators have previously shown that parental antibody affects the incidence of MD in birds and that the presence of antibody gives a significant protection against MD virus (5). Calnek (2) and Calnek and Hitchner (3) indicated that birds exposed to MD at 1 day old which failed to produce antibodies had the highest mortality; our results seem to confirm their findings. The data reported here suggest that birds developing antibody have a better chance of surviving MD.
Birds exposed to MD at 1 day old developed precipitating antibodies 4 weeks after exposure, with antibody development varying from bird to bird.
When chicks exposed at 1 day old are compared with older groups, the older birds developed precipitating antibodies earlier and in higher titers. Mortality is also lower and antibody synthesis more efficient in older birds than in young ones. This confirms observations by Calnek (2), who indicated that 5-to-6-week-old birds responded much more rapidly in antibody production than 1-dayold chicks.
